Switching on ubiquitylation by phosphorylating a ubiquitous activator.
The dysfunction of the E3 ubiquitin ligase Parkin is a key contributor to the development of early-onset Parkinson's disease. Parkin is responsible for the labelling of outer mitochondrial membrane proteins with the small modifier protein ubiquitin in response to oxidative stress. This ubiquitylation signals the clearance of the damaged mitochondria to preserve overall cell health. Recent structural and biochemical experiments have shown that native Parkin exists in an autoinhibited state that must be activated in order to unmask its full ubiquitylation potential. In a recent article in the Biochemical Journal (vol. 460, pp. 127-139), Kazlauskaite and co-workers identified that the Parkinson's disease-associated kinase PINK1 [PTEN (phosphatase and tensin homologue deleted on chromosome 10)-induced putative kinase 1] can phosphorylate ubiquitin in response to mitochondrial depolarization. Furthermore, the authors demonstrated that phosphorylated ubiquitin can activate Parkin's E3 ligase activity and promote both increased autoubiquitylation and substrate ubiquitylation of the mitochondrial protein Miro1. The study provides exciting initial insights that show how PINK1 might activate ubiquitin through phosphorylation, and how this important regulatory step might switch on Parkin-mediated ubiquitylation.